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Ot 0| -2t

» O}F0|=(arduino)= O|Ef2[0}2] IDII(Interaction Design
Institutelvera)0ll A 200501 BtE XEHXIE 22 =R
(hardware) M|t 00|32 HE £2{(microcontroller) EE

C HIMZAL U EREALE A StEY 00«

~l o ol ATESIME o A .+ MCU(Micro Controller Unit)0|2t 2 = =2|0
L[ = HAAHE LELR: Oto| 3 2 X 2 M| A (Microprocessor) 2} & /&=

(@)
N KA S S stLto| HIZ MO 2 BHE 0= thel %]
CHSEA| MM ALK EOZ H|O ==
S AL Z=TIA S= 2T
. . OFO|3 22 M AMO]| HIBHM ATjEO=Z Mo

e C/C++ 7|HE7lb=t A H|&2 0] X|L} QIH|C|E A|ABIS BIZHS7|of
MBS E Ol /=2 AA| ST} 22 ZHEK|SS
TS50 QOM KA O 1 JHs

Div. of Energy and Electrical Engineering, Uiduk University -4 - °



- Chefet MM 2=0| 2
- A9(K[, ZHIL&0[H

-2t F 2 M, & " MM, S5 A, 7| HIA, 2
-SAY B8 M, 2R Y AIAM, 7HSE A, 28 A, A2 Ml
-o|ahg : 2T MM, AMEEE MIA
o« |O{&K]
-5 E{, LED, LCD Display &
o EA|
> T

- KBE A (RS232), RMRIE{L(WIFI), EREA, -
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OpFO|lco| 5

. or_',=_0|i 25 (Uno) OFF0| E1I9LFEE(Leonardo)

“a v
——— HR'BUIHE

: ; i.'-l} {-M o | T o O

---------------------------------------------------

IR IIEHO|I D HEN HE | . FIHE ELDIRA KRN 7S
v ATmega328p, FTDI chip + ATmega32U4

~ 16MHz, 14 Digital I/O ! v 16MHz =%, 20 Digital 1/0 pin
v 6 PWM pin, 6 Analog pin v 12 Analog pin

v EEPROM : 1KB i v EEPROM: 1KB

~ Flash Memory : 32KB ~ Flash Memory : 32KB

v SRAM : 2KB ' v SRAM : 2KB
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Arduino Due

M@ RoneTmedE THOR0n6 -
{ o o Mo e S
o

-_..,-,ML E—EE‘E‘E 2 E 5.

M2 UEHHS VK= EE
ATmega2560
54 Digital 1/0 pin

v 32H|E OjO| 22X = M| A
v

v

v 15 PWM pin, 16 Analog pin

v

v

v

v
v SAM3X8E Arm Cortex-M3, 84MHz
~ 54 Digital I/0 pin
v 12 PWM pin, 12 Analog pin
EEPROM : 4KB v
Flash Memory : 256KB v
SRAM : 8KB v

S ™ 3.3V
Flash Memory : 512KB
SRAM : 96KB

4
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1
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OpFO|lco| R

e Arduino Nano
- OO0 9| O|L| HHA
— Oié O|_9_'5|.0:| 7|. =13
— Lt E 0| 23}0] A|X|E H|E

e Arduino Micro
-OF=O0| - | L2 E 9| O|L| HZ

e Arduino Pro Mini
- Ot 0| = LI Ol A US BHZ IS5 HA, 71 A
- A HES MZESHE AR EUR
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« Arduino Lilypa Arduino Gemma

g P
e
s " "

Pl =

L)
-

GIT

( S ( 1
|~ floj2{=(wearable) BX| HIxE HE | . v #loj2{=(wearable) ZX| MAE
v MEM M EE TS Z0[AE ; . v ATtiny85 i
.~ 9 Digital 1/0, 4 Analog pin . ~ 3Digital /0
i v 8MHz ; v 8MHz ;

———————————————————————————————————————————————————————————————————————————————————————————————————————
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Uno Leonardo Due Mega2560
=y CHEMQIEE J|HE/OIRA XK 2 1S 32H|E MPU Uno<2| =& Sl CHE
MPU ATmega328 ATmega32u4 AT91SAM3X8E ATMega2560

SHTY 5V 5V 3.3V 5V
CIX|E /O 14 20 54 54
PWM 6 12 12 16
Ol =1 i 6 12 12 16
OlLZ1 =& - - 2 -
SRAM 2KB 2.5KB 96KB 8KB
Flash Memory 32KB 32KB 512KB 256KB
EEPROM 1KB 1KB - 4KB
Sad#H USB/22H# USB/2|R ¥ USB/2|R & USB/2|R &
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Arduino Ethernet Shield Arduino 4 Relay Shield

https://learn.sparkfun.com/tutorials/arduino-shields/all
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- EE2 EE OtE ot (smart farm)
- ME2E, DC 2E{< MY H|0f XNsd s%
- HH & A E 2851 =22t E8 24E MM E 0| 8%t 2/&5 % &t
2% £\ 50| AEHE X
X 20l= A2 E Ul =8
« AFZ2QIE{Yl (Internet of Things)
I - D= 2HO UEYT 7|5 X7}
« 3D ZZIE, CNC - OMEO| + BAMOIEL DS
- MEEE, AHDE ZR A0 "8 il (0l1: esp8266)
- RepRap Z2HE A

> LEAAJZD IZIE IZNE

+ https://www.electronicslovers.com/2018/11/build-arduino-quadcopter-with-complete-source-code-and-circuit-diagram.html
» https://folgertech.com/products/folger-tech-reprap-prusa-i3-clear-frame-full-3d-printer-kit-ramps-gt2

Div. of Energy and Electrical Engineering, Uiduk University
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e IZ22[HY
-DE20H AR LHE IS A" (BHEI XSSt =M E 0|2 HEHE2A)
-DRIY Z2IMS st A

. HEE Z2OH
- HEE  AQX[Q MO Z ZZtst= ®7|7]7]
-SXB |5 W AKX e — J|AH 0] (machine language) : O[s{st7| 0122

=
- 01Zto] o|alSt7| |2 10] : g A0 (high level language)
nEtle 7170
s N r ™\ ~ ™
I 0100 1010
2IOr . > mmea > 11010110
- 1101 1011
\. J \ J \ J
Q1710] O[3 4= U= BHO] HBE7} O[5t 4 U HHO

iduk University @

c

Div. of Energy and Electrical Engineering,



O50| =212}

e OIFO0| = S8l (IDE : Integrated Development Environment)
-C/C++ 7|HIC 2 7|t
-2t 2lo[EE2| S0 Bo| JhEE o] /U2

« 7|E} 7 &HF /210
- A3 ENX| 7|Ht I (S4A: Scratch for Arduino)
-Visual Studio& O}5 0| 7etE
-Visual Studio Code
- Fritzing : 3|2 A2 S/W
- TinkerCad Circuits : Web-based Arduino Simulator
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3. O}=0| - IDE2] 0|5}

€® ex3-1| OHE0|= 187 - O X

og |ET 2FA E EER

int led = 13 ~

fHE AN PO diEL= e, BEHE B®HETCH
void setup() 4§
pirModed led, OUTPUTY: A IE BECoZ QEEHL

h

AHEET M ZERE T

void loop() §
digitallrite(led, HIGH): /7138 T2 BY CIAE HNZE EHTL}
delay{ 1000} ; AA1000 me = 128 JICHEICH
digitallrite(led, LOW): 471380 T=2 0¥ CIAE S5 =T}
delay(1000); A1EE JICHEICE

¥




Ol50|k S HE

« L:LED (EE 130] HZ&)
« TX,RX:Serial S HA|

USB Z{4!E

ATmega328p

ANALOG IN .

—

N ™M < W0
<< « <
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Arduino - Hame X 4+

“ C & arduino.cc

ARDUINO SOFTWARE BT SiC L ILL)

ONLINE TOOLS

Qa o

RESOURCES COMMUNITY

SIGN IN

WHAT IS ARDUINO?

CONTROL A STEPPER
MOTCR USING A LAPTOP

TOUCHPAD

BUY AN ARDUINO w

LEARN ARDUINO a

SHARE
LOVE!

Share the Arduino

FAHILY]|

ARDUINO
products you love

with the new

ponse to the COVID-19 outbreak
DOWNLOADS I

'CHOOSE YOUR
FAVOURITE! [°%

Arduino - Software

< (&

x

STORE

+

f arduino.cc/en/Main/Software

SOFTWARE EDU PRO RESOURCES

== ARDUINO
WEB EDITOR

Editor,
always h

and support for new Arduino boards.

ADD DIGITAL INTELLIGENCE|

CEOma
oyl D 10 SMALL DEVICES

WITH ARDUINO S|
TINIEST FORM FACTOR

COMMUNITY HELP

Start coding online with the Arduino Web
your sketches in the cloud, and
the most up-to-date version of
the IDE, including all the contributed libraries

- O
B O A=
a o

SIGN IN

CETTINC STARTED

Download the Arduino IDE

ARDUINO 1.8.12

The open-source Arduino Software (IDE) makes it easy to
write code and upload it to the board. It runs on
Windows, Mac 05 X, and Linux. The environment is
written in Java and based on Processing and other open-
source software.

This software can be used with any Arduino board.

Refer to the Cetting Started page for Installation
nSTructions.

3

I Windows installer, for Windows XP and up

e Lo avan

Windows app Requires Win 810r 10
Get 52

Mac OS X 10.8 Mountain Lion or newer

Linux 22 bits
Linux 64 bits
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€D ex3-1| O1F0|= 187

obre B5E A E =¥

€8 ex3-1| OIE0|= 187

e B5E &A% £ B2

Arduino/Genuino Uno aon COMS

int led = 13;

void setup(l) {
pinMode(led. OUTPUTY:

b

S HEER A EEL =

void loop() o
digitalWrite(led, HIGH):
delay (10007
digitallriteled, LOW:
| de 2w 1000j:

h

1
i
o

A1 T2 BY LAY HEE 8
A1000 s = 125 JICHICEH
T3 TEZ W LOAE HEE &
A28 JIDHEICH

i
il
o

Arduino/Genuino Uno an COMS
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exl.m

void setup() {
// put your setup code here, to run once:

}

void loop() {
// put your main code here, to run repeatedly:
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Kl AH| K|

» OIF0| A& : USBE 0|E0ol] AREN HE

Example 3-1

int led = 13;

// NS AZA] obHOE 3lsh= ot MAEZ SIS}
void setup() {

pinMode(led, OUTPUT); // 131 LE =5HOo=2 ML}
}

// Bt=AM 2EEE g
void loop() {

digitalWrite(led, HIGH); // 13% LO=Z sy CIXE MSE Z=HSHCE
delay(1000); // 1000 ms = 1XE 7|CtEIC},
digitalWrite(led, LOW); // 138 LOZ gv C|XE MSE Z=ZSHCE
delay(1000); // 1X& 7|CtEICt,
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Kl AH| K|

» pinMode() &=

-CIX|E /=2 TIo| AR Al MA (@l /=)

pinMode (13, OUTPUT); pinMode (12, INPUT);
- HE %7|0f SHADH 28518 & = setup() T4
- digitalWrite() &=
-CX|E 28To = =372 X|™ (HIGH, LOW E= 1, 0)
-HIGH : 5V, LOW : OV

digitalWrite(13, HIGH);
» delay() &=
- A ZEX| A gt EF2| mili-second.

delay(1000);
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= BNl K=ol
JHS BN M=ot
= HFoto] H=5tz2t.

2. 20| BAE|0 = LED7H A8 HEl= 7|5 0.5 =2 HES=L.
= JHS BN M=ot
= Z2F5H K=ot
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inkerCAD

e TinkerCAD [https://tinkercad.com

- AutodeskA0{| A

2 7|gtel ol =41 8l A[Z2]|0]M

BE Tinkercad | 2291 CADE 3DC x4

< ¢]

@ tinkercad.com

* POHes

Enter the Distance Learning with Tinkercad contest for your chance to win! Contest closes June 1. Learn more.

I S AUTODESK
G TINKERCAD

03122 ofo|C|oj 8 B £ 2toj

Tinkercad= 3D CIAQI, HAL &KX 2 AHE (et LS| 2|2 =2 HYUL|CH W
2 #0|2 7= MR Crdet AZ0 M 0| S Sl M2 A2 A45
grzaz W sewo

Tinkercad:

2, TR SAE

221

DR

[, CIxfelstn, REH 4 ALt

BE QAIZE | Tinkercad x +

0o =0 @ : <« c

@ tinkercad.com/dashboard?type=circuits&collection=designs

oo AUTODESK

Oy x>
eopz] =Y EEE] TINKERCAD

Circuits

8ol

‘dofl 22

AL, LIAFO|H 20 = Of210|Lf LIARS!

09 Tinkercad &
o

o
@

‘Want to give your (parent's) car a
personalized touch? Learn how to
create stacked car badge designs in
Tinkercad to create just the right
texture and contrast

blog tinkercad.com/create-a-custo..

@tinkercad
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Enter the Distance Learning with Tinkercad contest for your chance to win! Contest closes June 1. Learn more.
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